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Abstract
Annlylien] ten-dimenrional ppstera of diffenlind spuslices with s ek foous ars
oumsiensd. I abown how by seing {g]mmmn{hlﬂmmpﬂ]rmlﬁtd
ean degres one oan ornatrud wfncton with the mate of cangs alomsg tajaclem of
ayetem o he b Unear combination of thass polbynomisly, The ooefclents of this linmr
cozddnalicn e Lhe Tompunow quantities.

1 Inotroduction
In b paprer, wo consider Ak aystam of diffarentisl sqostioes

" .
5 = v+ Pl %=—=—ﬁ‘lﬁ=.u]. (1]

whare # snd ¢ are holomorphic funclons defined m some neighbourhood of O{0,0), .0
Pegl=Tomieah isal= 3wl fuay
A=1 =2

(4. ju arw hemogeneons polynomiale of degres £} The origin N0, 0) s citber n lene or
a cente: (i wisk Tocus) for (LAY [1, 2. We faen Uis problem of the dstisction. Ll us
Farvay sles classnad mewlis concarning, shas problem: for the imlinits system of bomogoaecim
predymnniale of sven degres ]

e + 9 s L3y
Lhers exisie a fenctum -

Pl =o' + p° + ¥ fuic, p),
=

where [yiz, p) are homogensan polyromiales of degres k, and comdanta ¥, 135, . ., suck

Lhnt
all s - B .
I = L 'p",l,__-li:.'I + p‘ll"'_ 1.4]
k=1

im the demivadive of Uiz, 5] nlong trajectories of diffirentin wpmbeen (1.1} §8 o linew
wamhination of polyoonsisl (1.3). The copstanes 1, ¥, . ... are pulpnomisls in coofioests
aof (L1} and sre celled the Lyspusor quansitios. Alporithos of Ui computation cas be
found in [3-8]. IFadl ¥y, & = o0, vanich Lhen the origin ©{0,0) is & cendre for {1.1), in
il oppossle came (0, 0) in & forue. Let %2 — 0,k =T, m — 1 and ¥, 3 0. 14 Eslloes Erom
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(1.4) that the dl'{d¢ s of comslanl sign in & neghbuirkamd of the orgls wod of the aume
s V. The orgin 0,0} e ssympeotically sable if ¥, < 0 and sspmplobically imsable
if v s

It sl ket oibwerved bere the following propectiss of polyncaniaks (1.3)-

1) the evem degres;

1) the inkegral of them taken slomg the umit crcle = nol agoal lo zon

3} the conslasd mED,

In Lhiz paper il will be showa thad condithon 3) can be poglentsd n soms s, Lal
us ennuidar arldbacy speam of polysonbals 1#{:,,}}:" metand of [1.3), satisfrmg the
mﬁul]mdz:l. "M'HII'LHIM{'J] wa osmbroet & foncticn U[I,J.I:I'I"H.i:lﬂlﬁmh
of changn alomy Lrageclorse off (1.0} Lo be & lisear combinstion of polvnomisls vz, )
Tha firal soo-sene cosflident L., of this nesr combination 3 a Lyspunov's quasdily with
e masme iilex {uphl.mwu-ull"huu]. This enshles ns 3 solve ths problam on
meympLotic sishility of the critical point Q0,00 v i, U total derivkive

%=Luhn-|-u+1n|-|h-+-:+---

mam ceass b be of the conrlent sign in soma neighbomrhoed of OO, 0. This hagppans, for
L--ml:.Hﬂmﬂnpﬂ:uﬂiﬁ#dum:ﬁnﬁﬂﬂ{:ﬂﬂ:{ﬁt—rﬂ]fﬂIh";"'".-'i=
1, e, sy thsk
J|r=. | pom, minsaldy = Jrn [Zene e — wint)dp = @ # 0
[ 1
in the last two pectione of this paper & fanction (=, p) B esetructed such tha
& 1_# %
e fpto 4 P g [ote + @1] = L davtons
and the relstions Begwesm Ay mod ¥y sre setablshed,

2  System (1.1) in polar eoordinates

Let = o pgucay, = seimy. The aystem (1.1} m varsshles o, 0 books likes

do - = 4 - s
d—'r = mufwle, J—v =—1=T% olw)s®, 111}
b s =t =l

wheere
ui[-i?:l =_f||.|'1.u-:|:l|1:x|||.l|-.l.lu||.- - g;[mw, H-ﬂlp_hllﬂlﬁl
valw) = P [omw, impining + ga g [reap, singhonag.

The nghé-haed sides of swstem (2.1) are bolomorphic fanclions @ aume neighbsunbeod of
&= U for all o F (-0, +00). Replacng evstem (2.1) by oue spaslion, s gl

d_" o Tise HE'!'}IPJ [! 7
T S L e

The soluticn of squation (1.3} eatiefying the inidisl comdilion p = ¢ bk w = 0 <an b
repraseniad in the form 3
ol e) = e+ 3 halwhet. (23

LT ]
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Hm.ﬂlhlﬂi-mdihdﬁnﬁnmmﬂnmbwhmd:mhng v
3, 0= @ = & (oo > 0). Forthwrmorn, the fanetionn & (i), b (), .. . sntisr the comditions
Wl =0, kaz3d, ...

The fanetivn o) = o(2#,c) = ¢+ gac” + goe’ +- -, whare gy = hg(2r], is ealled the
maturm map om0 = o o oy of e posibive s e e, The coofficents gp, 4 =224,
ul the return mng: are called the lool vadnes. Th:.rutnrdﬂu-ﬂl—it-—mﬂ:inl fienl
vallue ix mecessandy wld 1] Htm:-nq.irlqn-l:hl.unldwrmllllg-h” # 1 then tha
critical podnt (i O} is & fxam bn the opomle cose (0,0} = 2 cenire.

3 System (1.1) in complex variables

Lai
Qi) = F sy, Plrgl= 3 ke (.0
Friea FHEA
whars =51, by are rval uumberr and A is & sl of differest Donsegative inteper sambers
Lot s demobe o = 2 11y, i = —1. Then

¥ = (A4 wlfl, p=afv-w)ii 3.2)
wuned ;
Qtil= ) oupy'E ) Vs (ng= a4 ), (.2}
JadEA J4lEa

The follivwing relsdions [, page 20, 21

"
fagi = 3 TR0, (3.4)
L)
Py = EHL'-'FL-,__.' . {155
=]

between the calliciests 22 asd oy bold, whers

) { m—| ;
- per()(:)
W
Thee summastion i over all milegene =, which atify Lhe conditions e 0= —r =
zo— 4 ad [:_: demoles the hinvaminl rondficiemta, in. {L:l = :qﬁ;:;,. The munsbes H}I'_'l
repizmnis the coefiaeul by ¢ jn exprveion (L~ :]'I"I + I]" UUB & own ekt
B = -1 R, {a.7)

Lag Buji = !._-'III"I +ipn ay = |!l_|:,;, ':';l = cji ff {88 evems mned 5 = 2y, sl =Fy d i
odd. Tt Fallows from [3.6) and [3.4) thad

PH L gﬁ?-'lrr._ﬂ_, —.[—I}rz,.__..,] , (1.8

e = |"'t Rl:;J {?,._” 4 {--JI":-...._.JJ- : (.2
=
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L1
';-J['l =j|Erjl;f"ln:|-r.‘ ; B‘I_'l"] = E[—ifrjrjuﬂ_u r
=

deb

whera r;r,':I = {—1#'1‘1?3‘3,'3 (et [3, page 22, =55
Lot wo take P =0 in (33h Then Qe,p) = T 77w,
J4TEA

[3.10)

Hence, by ﬂﬂ-llﬂ-lt il e cdousge [3.2) in aoy series [polynomisl) G2, 3} with neal coulli-
Cinnila, wa nbdain the series G0, w). Foo coufficenis of QF[T, w) the squality (3.10) are
fobfilled. It Follows B (300} thead the cocfficient sy by s’ is & peal pumber. The con
verpe sthbimend i al known Lo e tree, is, f the oocfficgents of cthe s (polynomind |

QU =) satialy the squalidy (3.10); then replacing i Q°{%, wl T by £ — iy and w by

ﬂ+l'n-.1-£=—!.nﬂ]rln'-1;r-r'rmiu:n¢p with real coefficienta.

Let =, p) ke o homogems udymominl of degres 3k with real coefficents asd

QL ) = un( LAAR R

2 v

ir =
JIr QH{F"FFHI:WW = 3<3H Lk
g

Lot us consider the followimg three particular e

']Q:.n-[—r.g}: h‘-?+j'=]*. In this ﬂ.lﬁ':]_[“ﬂ.'-.u.-;— ﬁ""h;. Thersfore a5y =;',"I""m|j

& l
JI.: {bl’l.ll | imz-i‘.'rd-.lp = g I,

2} Goalz, ¥) = 2™ Amuming in {34) that & = 3%, vag = L, tggery = O for L #0, we

get =ya = Ajg From [3.8) ROY = [ o B Commspuantly

I 1 F: &t
oy, — gt [2&) : '._'-I!-:I-'- 2k - 1) 2k
n MR - b T P
Pk oA (e
BEEE O qmgn

A Quelr, 5} = 3™, From [3.4) sl {1.8) we have, that

P = pl}"ﬁ:{—:]‘t-l]"(i:) = 1::3'

im 1
E - i _ fek -
n iy = i _]!' By



Ll

Let A = {2,3,4,5,.. .} Taldog imlo account [1.1), the evelem [1.1) ean be written bs
the form g 3 } 43
oA el S e T el fa11)
=3 : el

In smmpler wariables w = = +0ip, 7 = <1, eyelamn (3.01) b [we [.l Shp

e e diF _ S
JI—HJ-I-EQ:, {IF——EI-;:_;u.;I. (3.12)
where . ;
= 3 gy {2.13)

J4=r
Thi coalfeciamta by, ey wind 25 sntiefy the relatios (1.4, (28], (28] wwl [.8).
B = {23} then (3.11) books as
% =y+oas® +ery + 377 + ke + mety + pey 4
‘g— =—lo# gt +day + b + 0 b gy Lnepd #1009,
and the seresponding eguation (3.1%) i

[4.14)

diw 1 . .
e Tl I[amu?' b2y e+ apgew' )+ j;[ln_-.:.u.-_“' 4o T+ s’ b oamw®), [318)
whixs

Fany = taw By — oga + ifBen 4 oy~ b,

2y = Hoge + 2na) 4+ b + 453),

£y = van + i — 2 4 b — r1g — boz),

Zao = fa0 ~ by —opp + bon + Wbs F 2ap — byy — g,

3 = des - bag 4oegg — Bhge + Mg ooy + by Jogl,
=g = o o By 4 v+ By + iRy - 2y 4+ byg — Jegal
o3 = fa0 +da — ey — by + e - 25 - by o)

It shoudd be poanted et that, ie geeeml, the problem of delsrmining whes w differ-
cnkial aystian [3.14) has & centie ai s singulsr point & o, The problem of cmbre is
veanplately solved caly in the cases when Uie right-kand sides of myrlem [3,14] conduim
wkher only quadralic or only cobic Lerma (e [3]). IF the right-land sidee of (3.14) contuin
both guedretic and ashic terms then the aboremestionsd problian m mlved only in e
parliculer ess (e, for exnmanpls, |!-‘—3IJ:I.

4 Caonstruction of the function Uz, y)
Let yiou[z.p), &= 2,54, ... be real lemogeneous pobynomiale of degree 2k, moch had

I
J|: Yaufenay, ring)de £ 1 ¥k 4.1
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Thetremn 4.1 There apiste g farmal power serics
ey} =o" + 57 + fale, o)+ Sz p) + -+ [4:2h

=nd cansbandy Ly, m = 1o, such that dhe rebe of change of U7 aleng trafestories of [1.1]
i= [(R10)) i
4l AU i 24
I = wtF- Elfr-!-ﬂ‘:l L Eh—lminﬂ- i4.3])
T prove this stabement we pas Lo complex wariables [w = = + i, # = —1), Lot m
Ful.

Flgp{@,w) = _,I';,,,_(u_"%l :-I;m—;ﬂ}l T, w) = ﬁ‘“{?. i : u::l]l

wiw ) = 0252 ) P g, Bmvi=oe, b-T=
E=2

Fifi,u)= }  egiFw', k=13..., [4.4)
1Hhe=h
[F20 = aiy = 1 = agg = @I}, them Flir, w} = Tw 4 _iﬂ-_,-.eﬁ'lul and gy = ay. Wo dhall
asrme that ) 45
aimw)= 3 e, Ty {4.5]
adleah
o now surislisa the system (4.3} can be weillen in the form (secfd.12]):

- w=ngeng s (En(megn)-

[::E IPL.} {iﬂ.l i ig'r} - g Loy Wan (T, m).
E’:‘ [ﬂr{ﬁ + E E.Jl =P |:w + g """J] =- E Lo Wsa (5, w).

Idbwodifyimg the bernm of dugree & in 5 s o in the Iaes identity, we g
k=1
TFz - wh.= E{-F:-W—H! o Fu-':Fl.—.-n]
Fa—1
kbl =3 5T ) e
k-1
Tz - whi, = E{P:.'il’-t—ﬂ-l r: -F:'FEL—.-H) 5= '-E'+—|il:[w-“':|
r=1

Mk s evem [k = 4,6,8, .. ). Now ideotifying the cosfficients of 57 msul w, we obdam (e
[4.4), (3.09), 14.5)) that

s
(- fog = 17 HEI-?*‘_J':{'J'HII—H—H'- = Tty (4.6}
L
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o § 4 in odd snd
|
(= thayy =377 L P it o = BT g1 iate (47}
F=as
i3+ e even I § = dben it fellows from (4.7} Lhat

B—1
ruﬂilm E e Ii“l'l‘l—.l-ﬂ—rﬂ =adq gy =10,

=i
This implics Lhad
d-p
Ly ="t ¥ P B pigei (1 =2,04,...), [4.4)
i, 3]

Aosume that the coeficients ay, ¢= 84, ..., take on erbbrary real valui. The
rumnh:[ui.ﬁ.ﬂ]M[t.rp&.-umhmmwmdmw
o, w) amd bewer ihe cosfBcients of Lhe functien [4.2), Thus, taking inko soconnt that
Gy = 2g3 — 1 = ap =0, from [446) fur 7 +{ = 3, wa find dhat

| I s 1 ]
S0 = e A = SEg —Fah i3 = (%1 — 2ml, 2 = o,
anm[{ﬁi"hhll':ﬂﬂﬁnﬂ

Ly = E-EI;FH] ||"rr|.[23|_1 EppEegl. (4.0

Hemre, the fencion FUT, w) s formally found up to the tenne of e form ayi ! M=
2,84, ). Usnally, it is snppaosed that g5 = 0 (=234}
The wbaes Ly, Ly,..  L.,... will be called Lhe Lyspumov's quentitees ar [—nlpey
cartimpunding $o the aystbem of banogensss polypomials {daa=, ), k=224, . I
Mida Lhat B-q:l:l.nl.tl.;- |:-I.$:I for M=|-l'j = {ﬂz i ;-':]'*I k& :ﬁ. Iscnirmensg
A1
oy =3 m F P s (=204, T [4.1m)

Pl
[t LA RN Y]

5 Relation between [ values and focal values

Let e take fumelecm (4.2} snLislying [43) with Lg = 0 for & < ¢ — 2 amed T3 20, &l
conslrss the polyncmisd [s2: (2, page 14 15]]

.*-
NES vl= Fars :|'= + E s, pl.
A=1
The desivatien of the palyunmasl Uy (=, p) sbomg ekt of epetem (1.0 (=(201]) w
dit
7 = Lz, 1) + eale.p).

where i (x, ) it & holumerphic funetion in some omighbcmrbecod of E0,0) and wrlr,yl =
ofle® 57y ) e 2% 4y b Uemg podar coordimuie z 1, we obdain
a
Uplpoosy, painig) = o7 4} fuf poosp, pring)
e
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wnf B [2.1]
=Ll [.-“n-.n{mw.-én«er.hmw.ain]x
K i—i — L l-d-ﬁ-if"]_l-

[at [13_] b mduilion of [H.]] wilh miktial cosslition _|:I|:LI'.=:| =« By l'u]:-lil.nl.i'u,l this
sofudicn im (K1) tard Indagrating {5.1) wilk respect b Ot 2, we fimd that

Fiame) - Ao+ 5 {nfafar, o0 - flefo, a1} =

2 i a f5.2)
= af{ 'fd-L‘!‘:a[Ml\P.liw}{c-i Ef_,m.p;..:*] +...}_,m

[E.1}

Since the right-hand side of Uhe identity (5.3} {with repech do o) i — Ly g .-
=l da different. from seny for anuall &, Lhem o8 i b ssem fromn the sapression of befe hond
i of (5.3} B, o) 3 ol0,c) = o 5o, there existe such m, that &y(Pr) = hyf2e)=-.
h.,..{ir}-u-.dh_[ar};mlutu-rhmuuﬁh{u}—

[+ A (2™ 432 ﬂ"+é{hlﬂ bl (2™ o 0 — In[-:.D]} =
= Dwhy T

Rl ()™ = e e
This implies: that m = 20— § and hy; (2n) = ~x Loy fig. Mow, taking into acomnt that
3H-L=.ﬁu_|fﬂw]itht{ﬂ—l}ll:lﬂl.| !ﬂuuﬂﬂ“ﬁglhluh-crmmu[u,j!hmglu
gt Lt the fianl noomnishing focal value ban an odd indax,

o, i b fimed { — 3 (1 = ) of Ivahues vamish and e |7 — 1)tk o is different frum
m.thmﬂti:rl'tEf—i&d\lhmuhﬂ]ﬁudﬁt[ﬂ—l}ﬁmhﬁﬂ'ﬂ&m:
TR Thmm-hmtlnﬂpn&mth-:iiﬂ} (5.2), Moreover, Bedwesn
fy_7; amd gy ; there axiais the following relntion

fu—i = —mwLi_ . IE-H']

I the cane. when gz, p) = (= + 2t iz = o™ o dogir, v} - 2], & =
AL ..., .t

g = —vLi, |lr.hl 1 =—I£_:;.:I;'EHLI—L}-

Thrus. we arrive at the following comdusion: the weslence of & cegice ot the vagin for
(1.1) is equivadent eo the wanivhing of il Lvaboes. From {45} wu chisin the Elliwimg
Ml Codelilines

H—j
Fee 3 7% Yaem oy =0 (i1 3,...} (5.4
el

For the mabic aystem (3. 14) {equation (3.15]) the comlitions {5.4) ook as
-""‘[3” + sz sm + Uz yretny + 2 — Vago 2 = ! + Dhay—s i r mg +

gy + (= oy oz + (1 - !:qu_zml o (i=22...],
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whese 2 =z =ag =am =2y — | =am = 0 “:ﬂ:'}hﬂ{um.ﬁ{ﬂ;w:[lhg
& = 1 wanl [wen [4.8), (4.7]]

Sap m HE + ez 00170 + Bae— po0 + WA — Vo 2n
= (€ + 1), afsl g+ .5I1..—11,|:|=;,|| +{3 - Lag—j -3
+ [lE| - I"*\-‘\J b B ir“ + 1:|¢n-|-|_|’ atm —hﬁ__,..I”

= Ho = g aFm = {0 + e goaFan — S8, 0 55y

il U I R TR th--z.ﬂﬂ]-
brn+_ﬂ=:l.-1.,.-.,.-;:_:|],_.52-|.‘.l,nf,|'i'.

I the case, when four conflicients of cquatios {3.15) are equal b sern, the probiam of
& oemibre b solved [B0], Led us Lalusbate this resudl.
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Mecossary snd mulBcleid conbibines |

| e condfficaente of e
Ha sequntine (115 of sximbence & cenltre
1 2 5T B 3
I] fF-‘I-[EHEm':I = Fm[n-..:.?:l_} =} o
I | o =1 = by =2 =0 | b} ryfen, ~ ) =0 oo
o} 2 + By = 2T -2 Ty = 0
— . Iﬂli T b =;Im[$r’} i
I |mg=m == T [ 3
il egine® = Im{st 1) = 0
R R ey T
I |sp=tyg =z =ma =10 Im(zn#])) = Im{=55,)
; S = sgpdmis Fup = 0
4 | &g = 2 = iz = oy =10 Im{m]'i'.]—.lm{:ﬂ:|=ﬂ
B X = ey = @1y = Fig =0 Im[.:lmllh] f'“':‘siiq]
= I'mle; 2as] =10
8 |mz=m=cu=ay=o | W™= = m“"l“*"ﬂ‘-ﬂw}
= ]'ml;;u.‘m} =0
: i
T |y =23 =z = = s im(zmsh) = Im(=ne])
I R = Il'l'l-[.ﬁ?uﬂm] Y]
B |pesm=sy =gm=0 afzig =0 ar
SR b Immerl) = Imfsigd = 0
o I =dsg = by =z =10 m!m[m?:':‘:":l = I"“'[".':.I!:I*-;.l}
F = :wfrrl.rzcg:;“.! =0
sl =TF =0 or
W |em=en= rz=an=0 |8 Imlepeg) = mix] )
| | 2= Fnt{rt‘.] z“.:l =0
Il | amp = 2ag = 219 = zew =101 ez} = ‘“’*‘.'"Il*":’:ﬁ']
= Imiigen) =0
[T 2o = = af yifes - e =0 ar
= dw = I o =0 S iin{rausnik & Finfasgm 0
=l —fp =4
B fem=sm=r =m0 |8 Ielzgsm) = Falsnm)
= 3 mi g Fan} = 1
14 F1 = Fm =g Ega =10 :a.]'n[:h?fn] = I"I:J%:!g]:l
Trie(zmE, f = 0
15 s =0 | Imiryg) =0 i
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| i 3 ] -
Ll g A malmial,) = Imi{ T,
10 | 211 = Fpe o gy = 253 =1 -—f’:'t:h;sa.:'=ﬂ
W= =t =xm=10 fm[:iﬂ.}:fm{ag:l—ﬂ
i =) (Fn — Yo {Fas + =) = 0 or
H | 5y = ame = pag = 233 =10 -!I:l.nlmﬂ;i',i:]ﬁ =fm|::§,:%}
= Imf2 2] = 0
Mz == a0= =0 | Imizsh)=Imiag) =0
s - i L fml:.l?:fm:l ﬁlm;“[lalﬂj
e b = fm{zwT) = 0
Nimeag=m=am=0 | Imirfx)=Injz)=0
_ L& tea(zf T} = Imis]iam)
| mgg = g e mgy =gy =0 : = Imfrsged) = 0
B | o= g = g = g = ) J'-rn{_::;il:l.?
s o e By ) = Il 500}
= b = =0
M| b ==y = a9 = 219 = Imfzs i) = 0
25 | =5z Ly =M =an =1 .I'Trl-‘-z';]fﬂ:"-rmélll:l=n
&s st =, .I'r.':l::&.:l:”:l :Im[.i-::,_.lq_-.}
'-ﬂi.nm—xu—!'m 2y = O = Im{amT5t) = 0
W =2, =gy =my=1 Ioalzfioe) = Iz =0
I T ——— .
Womm =y e =y =0 : = Fafemss,] = 0
2 |am=s =m=mm =0 | Im{adyr}= Imfa) =0
Ty ey =0 ar
M | e = 2pn = gy = Fyz =10 ] .||-||r::|$£l-‘|_:| =z§|fr?t|':|i|3m:|
= fifepan] =10
~ g = g =y 1R EZ=0 o
3| 2o =ai=xg=mm=0 B} fmsfyTan} = Imfera) = 0
Tl =a sag=s =1 Imlznii:b = faing) =0
m) Imizzoa] = dm(em¥) = 0 or
B s =d —ep=ag=0 | bz — X = Do
o) T v 3y = £agFag — BTy = A,
M| gy =ayy = gy =y =10 Il = fmfz ) =0
B | r3e o d = oy = w0 Pmieeea) = Irmimz) = 0
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Al the snvd of this setics ws diall stati e remke

Bemark Gl if we narmalise the system {gs(e,p)} e thar

1
ir

then £ = [y = -.. = Loy = 1k, Ly, #4, 1r|'|.|!|I'l|:! I'.':II:I.I.‘-'] == =V =0 and
Ve = L.

Remark 6.3 Let [f[2,u) b= a formal seres that

L batconp, singlio =1 v,

':;EI-I = Hﬁ.’-,]‘} | Et—"-’.ﬂ]. |:E..'i]

e B2, g} = (=" + 37} ar = 4+ 3@ 4 0 and (e, p) be 2 kemogensous poipnarniz!
af degres 20, {1 = ), avech that

! ™ s fomew, sinwidp 2 0 (5.6)

Eeen e erigin CNOL0) 5 o foour for (B.01] fthere azivts tuckm, | £ m = - ) tha
M=t =Wy =0, ¥, 0. The aryrmptatic sability of the arigin i# delerrmimed
Sp the gign af V.
Remark 6.3 Jf
Jlr Yauloore, singldp = 0 (5.7]
o

and (§.8] arc amtisfied, we connst in general conciude that O[0,0) ir & forus. Thin ir
canfirmed by the fillonstng fps agurgples.
Exampli §.1. The followimg syebem
:'::jl{lr:lr-r-ri:lr jl_tu[-1-|-r.:l+piil {6.8)
is symmedric will respect Lo ghe nxmm 07 apd Oy, Henos, we bive & cmbrs at the cogan.
Thee derivastive of thee Tunction Uiz, g) = =% + 37 — o4 = 2V — 2y 4 4t aloag Lrajectorics
of (5.2} i

[ .
'f“ = __.1 _ y-l _ rﬂl '11'5;'— ?;11'1 -l T.‘I.'zp‘ + _h_lll'h £ bu..

Fior e, g} = =% — p! 18.7] is sntindind,
Example 3.2, The hflewing svaten of differential epund e

=yl -8e'), §=(1+ P2+ 2% + 3oy - ) (5.5]

hﬂlﬁ;ﬂiﬂlﬁtﬁiﬂum_h#ﬂ[ju“h:ﬂ].mdmvahhrufthlfl—qﬁ-ﬁn
e, 5) = I:fl-t]+3p=+ﬂ-1-'j:+:ﬂp’ + izt — Jp'y 3-\:1]'-‘4-5.5;5:”'3 nhing ErBjeitonies of
apstemn (5.0) is

il

e e e R Y B L n S T

SO T & L N B ]
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t  Construction of the function ulx, y)

Put Plz.s) = 3 + Pl,a). Gie,0) = =+ Qfs,u) (o0 (1.1

[ralec's critemon, abowd Leawz= ol cdomad ocbits m soens neighbomrhood of the
ﬂ-ﬂp.ﬂ.. for eyedem [].l:l can be Formmalated: I Lthars axisis & enndzmnnedy  dilferentiakle
Pamciioe p-:I.;_I in o amply oozl sraghlnsarhans=] €7 of s anigin auch that

e ke, 30 Piz,1] -  [ut. 0) @)

bt cumilasi aign aod i pet sdentically gero in ooy subregicn, then epdan (10 e
chmed nrkide in 7 and dhis mesne that {0, 0] i o Feoe B [1.1). I Uhis sl sexl swctions
it will be ehown thae Dubsc's criterion cen be modificaged. The require thet &isuf, wd)
has constant Sgm can b neglected In some oo

Lel ghaf=,ph, k=1, 13, .. b= homogeosous pobmomisls with resl coefficiena aslis—
frimg comditios [4.1).
Theoram 8.1 Therr exist o funcdisn

e
oz = 143 pl=p), 8.1)
E [T
where gyls, ) o homegencous paly inle af degres kb, and sech corspants &g, &
1,2.3...., that

AT} 280} & 5 mevades) {53}

=]
Proof. Led us pas o comples wciables w0 = £ iy, i* = —1. Dencde
‘krm' ul} = "h'l"[lL-'lu' &?l] o .._|E!.i "l-’ui#:'l}l E_r' = 1:'-'.!-
a=i=

MT. wh = pu TS E::IJ = }.:;'“'.u'l-l-"ﬁ"n My = M.

i
o ]
MiT w) =1+ T M T}
=1
The ibspeity (62) boconses [soe (2.527)
oy o - ¥
Mo+ B @) - Mt T+
by * el Err| -
3 - i . i
{i 4 "E_ M) T (¥ — ¥l = =i E Aau (¥, wh
=[ r=3 1
||i:u£irj-|||u Lhg Larme o dagres & i @ and 1w, we cblan

ERTLIESE el (R PR PR T

=5 16.1]
J_l-l-ll'._\'lrf' I!{'+J:|'_ _ [.l" l]!'l'l' b3 . 1 [
fre=y i Fpr 1=t | Lo ke s B
4 s odd, and
[7=ljmy = I-pa—l [[r b ez -7 + l:lil.j-l-l]"'
; F+i—1 Y . i i
CE D b e Vgt pimger — 5 + L) g it 1 PeA

o=l

L %
"u.;l}'_u
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of §4 [ s e, IT§ =1, then {0.4) imphes that

-1
2_3{‘! N l]l'.f?q-[.ﬂl.q.] + E fhmwaﬁ.l-\lfl] = £ = .
=
Froen dhis it follows that
-l
m=r“[r+|}¢;-':m[.u+. t 3 P menogn] (=023 (88)
=L

Lk mve ln cosfficents my, [ = 1,50,..., slelary mal waless. The formmalss
(03], (6.5) and [8.4) alkow s G lined map by siop sll coefficents of function M [T, w){pi= pl]
i, From (6.5), for § 4+ 0 = 1, we find tho

myg = {23 — W), my =35 - 2en )4 [E&)
el from (d5), for { = 1,
A= 2 el 220y — 2yya). [8.7]
Thras, furmally U Function M0, w) s fand up to & mellipler of te form mgiote’ {{ =
12,3, ...)- Mors sailable i o sssume thet mg =0, { = 0,2,3, ...
T veadusse App gy Ay oowilll B called A wlucs Ml-p-\..aiq_ ez Lha wyalemn of homo-
grensone polynominle {dafz,p), £=1,2.5,..%
T Relations between A-values and focal values

Lat (A1) be & fumcison soblsfyag (8.2 with Az = 0 fer & = 1,071 and & # 0. We
comsrect a polymomial

B |
Afz.p) = b+ 3 iz a) [T.1)
Aml
Them = -
ﬂg‘:’ %ﬂ ST ERT R E TR {7z}

where '« y & Pl,x), @ = =+ §l=,p) and |7, 0} ¥ » bolomorphic fanction o e
eeiphbonrbood of the orighn suds thad =,y = n[l':.-‘I +],J]J:| =+ 0.

Lat [E.-'SI:I be & sohstion of the equakion I:!L!] skl indeal eoulilian l:l{l:l_n]' =, where ©
it & sulliciently smadl positive mamber. We desote by 1 thae desad penlemr ronessting of
the r-nzie intervals [,Fl:il.ﬂ:l.{J ferr gfda, ) £ = mml [r”pr'zr_.::ll for sr, :] % i, mid the
interval of trnjecloey ‘I-P{-P,l.':l LIS T !T_I'. Ly 1) denote e chssl ragim homded b
ithe combour 1" mod which oosriaine the arigin (e Fig.).
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By Gresm's Turmsaln
[ atdas= Pay) = [ [P - T8leg,, [7.3]
T £l

Let us caloalsis the Fight-hmnl anle of sgaadity (73} (eee (7.2) snd Fag.)
WP Sag) B ”
{I:‘IIr[T - T]l“'—"-‘lf'lu' = J£J|Ir_-'l|l.5‘u.|_=l-.ln|_| | ?Fl[i-. IJ:'IL dy =

dm P |

Jlrw J|'r o™ gz, sing) 4 aogiprony, prinplln =
u ]
all 1 D e

Hamsee, by small ¢ = 0, the right-hand sede of (7.3) = not spasl o se [osmieguent]y,
the I_E&mg. side c‘l:'.'ﬂ] i mle ol eqpeal III-H.I'lI:l. ']ﬂm: ik acocant thas I.Hl!il.'hl
J'ﬁl'ﬂuf.:l + Fapl vamishe wlung e Lrajeclinias af AT “-Ih wi: have ﬂ.’ﬂ’l’,l’.‘} F o

E,rdg'..:l:lrnr.lcﬁr:.‘ ]:uﬂg_#ﬂ.ﬁiﬂ
al2r el = et g™ + Fmg T

amd (ses Fig, (70}, [1.2))

“

‘Il'j.;q.-.'— + gl = Jr fijs, 0= iz =
3 i
- =1 et ="
FERULE 2 e Ule o+ 3 enlr Ol = 15+ Mgemn =
b b=t k=2
= hir-ql ¥
It follcws that m = 21 + 1 and
paer = —mfd R 1 Ay (741

DMlote, thal i 4, = N, £ = |0, then r.:l:r.p:l (S5 [IE'-.'IE-:I I8 il mhq;nl-i:l.g factor for
it |} amd mocnnlog Lo f1s, g !:I] Lbws erpudanr [E.0) bar o cuobie ad che -|:||I'.|!.I.I
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Trus, the syatuns (1.1] haa in some seightuurhocd of the cogin 000, 0] & cestee i aned
vndy if all A-valises crresponding Lo dhe aysiem {weaile, ¢} wmuheh,
From: [6.0) wo gel tha following centes condiliuns:

=1
Fodgars 4 30 P mn r ) =0 (1=1,2,3, ). r.e)
=1

Fur the cubic spelem (3 14} |sgaabion {3, 15} the comedibions (7.5 become [mime [0.7), (€8], (8.3}, |
fm(zg — agpeh = 0 Im(Zagamiarer + Bryymy g0+ Daggr g g+
L P L RCTIE T TRECY I TR T
where magy = 0 Bor every & mp = 0w o o2 O oor f <
M =l - Wl mag = Mia, e =,
= = (Fpf1 - Zrman + 5 — RNEn 1 SEL + B Gz )52

wnd <

_5_-‘_—"”![_(? + 1){ e, agedw + irrl..._._pxu o L
Moy w4180 | ey g831 F Maopgei g + Lo P Sy
I:I'!'+ l:l[zmﬁi-i.ﬂ—E;}I s !w—l.i!i. + Bt |‘p?q:.?

iz

T Mapig-afu + mo g B | mg s e  Fig #omy, '-J-'?-:I!|]
bor o =23 ., 020 F20 o Q.

Hamack 7.1 If we narmalize S spatem {gosic,s)} so that

1 =)
Em}{: Wafzney, sinaldy =1 Wk,
I'.l-'|:r|.|"u =flg=rwm A 1o EFU raplier ¥y =15 = = ¥ y =0 and ¥, = A,
Bemnrk 7.3 IF for soms farmai reries oz, p) we Aase
Mp Py Bl ;
T} -.;:,_ = vyilz.p) + &z, pl. [7.8]

uhere 8(r, g = of{=* + ”],F:' ad ¢ 4 xY = 01 znd ""1"_—‘.1'!' i oz saipnarmal of degres
= 0] for miich F3.) hotde, uen fhe ampin ds £ fusnr far CH 141

Remark 7.8 g [x,p] addisfics 75 Thom gareml, we manmop drgie ¢ eanmieeien som it
ing the aalence af @ forws ab tee ariging S, for wim gl = 1 ompo= 27 in the eare of

reafem (5.8 we Agus

" 5 L " ;
mﬁ: .5 &[&;:l—] e R LT P L T v

and for glz gl =14+ 30+ 3 | Be” 4 boy s She e af system (557 we g

i anh R TP N B T
e LR | PCR . P

Forglz gl =27 < 3 750 s flfiilvd.
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